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Abstract
Urban transportation problem -a major issue for all metropolises- must be mitigated using “sustainable” solutions, and to this end, 
new methods must be developed via “Transportation Demand Management Systems”. In this context, «effective management of 
transport demands and efficient use of the existing transport infrastructure » has been established as a strategy that envisages a 
change of understanding and approach to sort out Istanbul’s transport problem.
The rapidly growing rate of private car ownership is one of the main reasons for the transportation problems in our city. According 
to the Turkish Statistical Institute, around 25% of all cars in the country are registered in Istanbul. In addition, data from Energy 
Market Regulatory Authority of Turkey (EPDK) suggest that around 18% of total fuel consumption in our country takes place in 
Istanbul. Such high prevalence of vehicle ownership has major social and economic implications while elevated levels of fuel 
consumption and the associated emissions make dire impacts on the environment. The foregoing study examines the practices that 
could be introduced to remedy the problem of intensive traffic which has enormous implications not only worldwide but particularly 
in Istanbul -our largest metropolis- by using urban solutions, congestion charges applied in most European countries as a means 
for effective management of traffic, and the practice of low emission zones which prioritizes environmental consciousness. In this 
context, it presents a number of comparative analyses on the practices in various countries. After reviewing these analyses in terms 
of the specific needs of Istanbul, the study provides a recommendation for a hybrid model involving “Low Emission Based 
Congestion Charging” which brings together congestion charges and environmental restrictions of the traffic demand management 
system planned to be implemented. 
What’s more, traffic congestion in Istanbul is most severely experienced on the bridges which function as intercontinental 
connections. The main reason for that is –once again- the high rate of private vehicle ownership and inefficient use of vehicles. As 
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a solution to this problem, introduction of a “high occupancy vehicle” practice is recommended to ensure transportation of more 
people rather than more vehicles in the traffic. In this framework, the study presents a recommendation for new tariff system for 
traffic density management based on the results of a density analysis over bridge crossings, and it provides and innovative and 
hybrid method for demand management with “high occupancy vehicles practice to be implemented along with alternative fares 
charged for bridge crossings”. Introduction of these practices would ensure effective traffic management, and provide for a
reduction on emission levels by supporting the elevation of occupancy rates of private vehicles, which is expected to eventually 
decrease the number of vehicles in traffic. Furthermore, it is anticipated that public transport would be encouraged by ensuring 
public transport prioritization in the fares; and enhanced punctuality of public transport vehicles would make a major contribution 
for sustainable transport. 
The study also explores the political and legal implications associated with the implementation of the recommended practices.
Last but not least, introduction of such practices in cities must be promoted through “Basic Principles of the European Union’s 
Environmental Policy” and “Air Quality Framework Directive”. All these practices would provide for an environmentalist outlook
on behalf of our country, and as the prerequisites of a livable city, these practices would facilitate the harmonization of our country 
with the relevant standards as part of the process of joining the European Union.
© 2016The Authors. Published by Elsevier B.V..
Peer-review under responsibility of Road and Bridge Research Institute (IBDiM).
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1. Introduction
According to data of the United Nations, the world’s population is on pace to exceed 9,4 billion by 2050. 
(nationalgeographic.com.tr, 2015). Together with the population growth, people's needs also change and grow in an 
increasingly global and developing world. Traffic congestion and urban mobility have become more problematic in 
the countries with rapidly developing economies, as the rates of vehicle ownership also steadily increased. 
Urban mobility is one of the most important problems facing big cities. Sustainable solutions, new methods and 
"Transportation Demand Management Systems" should be developed in order to solve the urban mobility problem in 
Istanbul, which is a bridge between Europe and Asia. Within this scope, Development Agency set the strategy of 
"using existent transport infrastructure and managing transportation demand efficiently", which required a change of 
perspective and new approach for tackling the transportation problems of Istanbul.  
The rate of car ownership can be regarded as the main reason lying behind the transportation problems in our city. 
The data of the Turkish Statistical Institute revealed that 20% of total motor vehicles and 25% of total cars in our 
country are registered in Istanbul. The data of Energy Market Regulatory Authority indicated that the city of Istanbul 
consumed 18% of total fuel used in Turkey. Such high level of fuel consumption and subsequent emissions impose 
massive environmental costs.  According to a study, in Istanbul alone, traffic congestion accounts for $3.12 billion in 
wasted time and fuel-a figure equals to 1% of our GDP. In addition to this, the total length of vehicle queues reaches 
1100 km on the congested roads during the morning peaks (between 8:00 a.m. and 10:00 a.m.) in Istanbul. 
Furthermore, it takes 2.5 times longer for Istanbulites to return their homes between 18:00-20:00 p.m., compared to 
journeys in free-flowing traffic (sirket.yandex.com.tr, 2015).  
Besides being a global problem, traffic congestion poses a great challenge for urban mobility in the metropolitan 
city of Istanbul, especially at the centers and main arterial roads. Constructing more roads and bridges bring only short 
time solutions, while expanding the road network also leads to an increase in the private vehicle use. Moreover, 
expansion of road network increases the costs of construction and maintenance, and does not solve the traffic problem. 
While the modal shares of sea transport and rail transport is quite low in Istanbul, high traffic density on the 
highways creates problems for not only private vehicles but for public transport vehicles like buses, minibuses and 
taxi-buses as well.  Transportation demand management systems, which are currently used in many countries across 
the world, aim to maximize the efficiency of the road transport systems by increasing the total mobility. The congestion 
charging, which is one of the most effective methods used for this purpose, is a system of surcharging users of private 
vehicles travelling into central districts with high traffic density. This application helps to reduce traffic congestion; 
shortens the journey times; facilitates the access into these areas by public transport vehicles; promotes public transport 
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
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usage; increases the capacity of public transport, enhances pedestrians' comfort, safety and health; reduces the amount 
of emissions and provides unique opportunities for increasing financial resources. (www.istka.org.tr, 2015)
Moreover, Environmental or Low Emission Zones are also new applications, which combine congestion charging 
and access restrictions depending on a vehicle’s emission levels. While this application helps to protect environment 
it also regulates the traffic and reduce traffic congestion at certain areas. This article develops a new application of 
"Low Emission Based Congestion Charging", which is a hybrid method combining these two models for 
environmentally sensitive traffic management.
During rush hours, traffic congestion reaches to the highest levels on the bridges connecting two continents. Traffic 
jams on the bridges pose a major challenge for urban mobility in Istanbul, since the housing zones and business centers 
are located at two separate continents, in addition to the high rates of private-vehicle ownership and inefficient use of 
vehicles in the city. In this study, we recommend "high-occupancy vehicles" carrying more passengers instead of more 
vehicles on the bridges.  Within this scope, this study brings a new approach to Istanbul for traffic density management 
on the bridges and develops an innovative and hybrid method for demand management that aims to “promote high-
occupancy vehicle applications to be implemented with the schemes for bridge tolls". In addition, as “congestion 
charging”, “emission based pricing” and “high occupancy vehicle applications” have never been applied in Turkey, it 
would be appropriate to call these hybrid proposals as “innovative applications” for Istanbul and also for our country.
Nomenclature
HOV High Occupancy Vehicle
LEZ Low Emission Zone
2. Hybrid Demand Management Methods For the Environment Oriented Traffic System To Be implemented 
in Istanbul
2.1. Low Emission Based Congestion Charging
Congestion charge can be defined as a fee charged on private cars entering a specific route or a zone.  This is not a 
tax system, but a demand management system. Congestion charging scheme aims to minimize traffic congestion, 
maximize the efficient use of time and reduce the environmental damages of traffic congestion.  There are five types 
of congestion charging in literature and in practice, which are “Facility Based Pricing”, “Cordon Based Pricing”, 
“Zone (Area) Based Pricing”, “Distance Based Pricing”, “Time Based Pricing”.
These pricing schemes are based on the relationship between the traffic flow and traffic speeds on the relevant 
roads and zones. “Facility based pricing” is used for optimizing driving conditions on facilities like highways, bridges, 
tunnels etc. This scheme is based on pricing depending on the distance. “Cordon based pricing” involves charging a 
toll for entering a restricted zone.  “Zone (area) based pricing” aims to reduce high traffic flows towards the central 
areas and minimize environmental impacts. It is based on charging a fee for entering/exiting a specified area/zone or 
driving in the area. In “distance based programs”, charges can change in a linear and non -linear manner based on the 
distance covered. In facility based applications, pricing is made based on the distance. “Time based pricing” involves 
charging fees for specific seasons, weeks, days or hours of the day as it can be seen from the various examples 
(London, Stockholm, Singapore etc.) (Senturk, 2012).
Low emission zone is a traffic pollution charge scheme. It can be defined as an area where access by certain
polluting vehicles is restricted or deterred with the aim of improving the air quality. Low emission zones are operated 
in several cities around the world, most notably in London.  While it primarily aims to reduce environmental impacts, 
it can also be applied together with the congestion charging. This article proposes such scheme for Istanbul. 
Singapore
Singapore is the first city in the world to develop a congestion charging scheme. Singapore's scheme is the most 
modern example of this application as well. In 1975, Singapore firstly implemented the "Area Licensing Scheme, then 
gradually developed and implemented Electronic Road Pricing (ERP) since 1998. The city currently employs a 
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cordon-based electronic road pricing, varying depending on the time period, area and type of the vehicle. According 
to the reports, the programme generated annual revenue of $50 million, which was much higher than the annual 
operation costs ($10 million) (www.edf.org, 2015). Furthermore, congestion charging led to an almost immediate 
45% reduction in traffic and a 25% decline in accidents. Average travel speeds increased by 10 miles per hour. 
(www.edf.org, 2015) Public transport services (bus operations) also expanded by 20% and parking rates at the 
restricted zone decreased by 30% (Senturk, 2012). In terms of environmental impacts, reduced traffic in the restricted 
zone led to a 176,400 pound reduction in CO2 emissions and a 22 pound reduction in particulate matter
(environmentaldefense.org, 2015).
London
London's congestion charging scheme is one of the most important examples of congestion charging. London has 
been implementing cordon-based congestion charges since the beginning of 2003 in order to reduce emissions and 
restrict access to the congestion charge zone. Drivers have to pay a daily charge, if they drive between 07:00 and 
18:00, Monday to Friday in the Congestion Charge Zone except national holidays, New Year’s Eve and religious 
holidays.  They pay a daily flat charge once for all types of vehicles, no matter how many times they drive in and out 
of the Congestion Charge zone on the same day. Residents living in the charging zone are eligible for a 90% discount. 
Environmentally sensitive vehicles which emit 75g/km or less of CO2 qualify for a 100% discount on the Congestion 
Charge (tfl.gov.uk, 2015). Annual operating costs of the implemented program, including the startup cost, were $100 
million, resulting in net revenues of $160 million. Furthermore, it was found that the congestion charge program 
reduced the car traffic by 20%, peak period congestion delays by 30% and bus congestion delays by 50% while 
increasing the traffic speed 37%, bus journeys %14 and subway journeys %1 in the first couple of months (Litman, 
2011). It was reported that the number of cars entering the zone declined about 60,000 and 50-60% of this figure 
shifted to public transportation, 20-30% avoided traveling to the zone and 15-20% opted for car pools (Bhatt and 
Higgens, 2008). Moreover, Nitrous Oxide (NOx) fell 13.4% at the first year of the programme, along with similar falls 
for Carbon Dioxide (CO2) and Particulate Matter (PM10) (cchargelondon.co.uk, 2015).
Fig. 1. Congestion Charge Zone (Red Area) and Low Emission Zone (Green Area) Maps for London.
The low emission zone covers most of Greater London and is in operation 24 hours a day, 365 days of the year. 
Vehicles parked in the zone are not subject to a fee. As it can be seen from the figure, the low emission zone (LEZ) 
indicated in green covers a larger area while the congestion charge is applied at the historical city center (small area 
showed in dark colours.) The cameras detect the number plates of vehicles entering the LEZ and match them with the 
vehicles registered at the database to determine the emission standard of the vehicle and calculate the charge 
accordingly.  It must also be noted that LEZ isn't the same as the central London Congestion Charge zone and drivers 
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traveling within the charging zone during the CC application periods must pay CC charges even if they meet the LEZ
emission standards.  (tfl.gov.uk, 2015)
Stockholm
It would also be worthwhile to examine the scheme implemented in Stockholm, Sweden's capital, in political terms.  
The coalition of Environmentalist Party and Social Democratic Party introduced a toll system for six months in 2006, 
after which citizens voted on its permanent adoption.  About 51 percent of the Stockholm voters approved the measure 
and the scheme was re-introduced in August 2007 (Harsman and Quigley, 2010).
The cordon-based scheme covers an area of 30 square kilometers (about 10 square miles of river and scattered 
lands) and relevant charges are imposed between 6:30-18:30 from Monday to Friday.  No charges are imposed during 
weekends, national holidays and on the eves of these days. As it can be seen from the Fig.2., the pricing varies 
depending on the demand. However, the maximum charge cannot exceed 60 kr. (www.transportstyrelsen.se).
Fig. 2. Congestion Charge Scheme in Stockholm.
Collected data revealed that while total investment was 3 billion SEK ($ 360 million) and annual operating cost 
was 220 million SEK ($26.4 million), the programme generated annual revenue of 793 million SEK ($ 91.6 million) 
(Eliasson, 2006). Traffic volumes on most congested roads declined by 20-25%. In addition to this, public 
transportation use increased by 6-9%, while the proportion of exempted “green” cars
has risen to 9% (Bhatt and Higgens, 2008). Furthermore; it was recorded that CO2 emission dropped by 2-3% (in 
Stockholm) across the metropolitan area, together with the reduction of particulates causing air pollution in the inner 
city by 10-14% and Nitrogen oxide (NOx) by 8% (Eliasson, 2014).
Milan
As it can be seen from the examples above, congestion charging had also positive environmental impacts, which 
have been measured. However, Milan's Ecopass Area C programme, launched in 2008, was based on a traffic pollution 
charge scheme rather than a system of congestion charging. High air pollution level within the city of Milan caused 
by the high rate of car ownership that reached the level of 0.6 (0,74 if other vehicles are included) aggravated by the 
fact that Milan operated as a center of business and exhibitions.  Within the scope of the Ecopass programme, only 
vehicles with high-polluting engines entering the zone were charged and the amount of the charge depended on the 
vehicle's engine emissions (Euro standard).  At the beginning of the project, the aim was to reduce the pollution by 
30% and traffic volume by 10% (Senturk, 2012). The cordon based pricing was implemented at the restricted area of 
8,2 square meters surrounding the city center on Mondays, Tuesdays, Wednesdays and Fridays between 07:30 a.m 
and 07:30 pm and on Thursdays from 07:30 a.m to 06:00 pm. Motorbikes, public transport vehicles, vehicles of people 
with disabilities, vehicles of military, police vehicles, ambulances and fire trucks were exempted. Traffic volume at 
the city center dropped by 14.4% at the end of 1 year programme (Lapsey and Giordano, 2010). Reduction in the 
traffic volume was relatively low due to the high and growing number of exempt vehicles.  For example, while the 
ratio of exempt vehicles was 74.7% on January, 2008, it increased to 80.3% as of December. The program resulted in 
the reduction of air pollution and particulate matter by 15% and this level was decreased from  54 ug/m3 to 44 ug/m3
(Lapsey and Giordano, 2010). The Ecopass system generated revenues in the amount of 13,6 million Euros thanks to 
congestion charging and charges. This figure equals to one twenty fifth of the revenues generated in London. There 
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is a big difference between two figures, since the implementation area was smaller in Milan, less vehicles were subject 
to charges (one fourth compared to London) and the average charge was lower (While the average charge per vehicle 
was 1 euro in Milan, it was 2.5 Euros in London.) (Rotaris et al., 2010).
Istanbul
As it can be seen from the global cities, these programs have been implemented for many years in different countries 
and they brought many advantages. Such programs aim to reduce the volume of traffic, increase the air quality and 
improve the quality of life by implementing congestion charges especially at the centers of densely populated cities, 
which are also centers for business and tourism. Istanbul, with a population of 14 million (which is 20% of the total 
population of Turkey), is the most crowded city in Turkey and more populated than many countries, while operating 
as a capital of business, trade and tourism as well. Vehicle density immobilizes traffic in Istanbul, which has such 
dense population together with the high rates of urban mobility. According to the annual congestion rankings of 
TomTom, an international navigation company, Istanbul has the worst congestion level in the world with average 
journeys taking 58% longer than in free-flowing conditions, rising to as high as 109% in the evening peak as of 2014, 
while Istanbul took the second place after Moscow in 2013 index.  The data revealed that 30 minute drive in the city 
will take 109% longer (62 minutes) during evening rush hour. 
In 2009, in a study made by Istanbul Metropolitan Municipality in collaboration with a university, traffic has been 
shown as the most environment polluting factor in relation to NOx and CO gases. According to this study, %89 of 
NOx and 68%of CO in the air have been released by the vehicles and these ratios threaten public health. As a result 
of the study, IMM has developed an Air Quality Strategy and included articles stating the fact that air pollution in 
Istanbul shortens life expectancy by 4 years in the report. In the published Strategy Report, among the strategies 
designed to decrease emissions are using filter and catalytic converter systems for exhaust emission control on 
vehicles, reducing pollution through the use of environmentally acceptable vehicles and fuels in public transportation, 
promoting alternative and more sustainable modes of transport to replace the cars and application of traffic congestion 
charge. (IMM, 2009) In light of these datas and good practice examples above, local authorities examined the new 
methods used for transportation demand management and highlighted the importance of congestion charging and low 
emission zone programs to reduce pollution. Within this framework, combining the applications in the cities, examples 
of which are given above in this article, it is recommended to apply “low emission based congestion charging” in 
specified regions. Istanbul, different than other global cities, has a multi-centered structure. Since the congestion is 
not centered on a single area, congestions can be seen at many points in addition to the main arterial roads. During 
peak hours, roads on the Zincirlikuyu-Levent axis, where business centers are located, have the worst traffic 
congestion besides the "Historical Peninsula", which is known as the official city center. 
In fact, some sort of facility-based charging has been already applied on the Bosphorus bridges and highways. 
However, these tolls aim to make the users cover the costs of the relevant facilities rather than reducing the traffic. It 
is technically possible to implement a congesting charging scheme on the bridges and motorways, where Automatic 
Pass System (OGS) and Fast Past System (HGS) have already been applied for electronic toll collection in our country.  
However, a cordon based pricing can also be applied to the vehicles entering the most congested zones like the 
Historical Peninsula and Zincirlikuyu-Levent axis, while facility-based pricing can include additional charges 
depending on the Euro standards of the engines of vehicles entering the facility. These applications can reduce the 
traffic congestion and improve the quality of life by decreasing the amount of harmful gases and particular matter 
rates. 
Figure 3, shows the gates in Eminonu used by rubber-tyred vehicles for entering the Historical Peninsula. As it can 
be seen from the Figure 3, there are 8 doors surrounding this zone. Application of congestion charging at these gates 
shall reduce the traffic volume in this zone and protect the historical area from the environmental impacts of traffic 
congestion.  Yuksel et al. conducted a study and simulated the existing congestion conditions by modeling several 
scenarios, which indicated that flow values shall drop by 15-20% and traffic speeds shall increase 20 km per hour if 
such scheme is implemented in the area. According to their estimations, if the users cover the congestion costs, such 
congestion charging scheme can generate revenue of $37-40 million. It is anticipated that low emission based 
congestion charging will affect the traffic flow and traffic speeds quite positively, while significantly decreasing the 
amount of harmful gases emitted.
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Fig. 3. Eminonu-Gates used by rubber-tyred vehicles for entering the Historical Peninsula.
Furthermore, it is shown that congestion charging method can be very effective in terms of reducing the private 
vehicle use if the drivers know that they will receive comfortable public transportation services at a reasonable price 
in case they opt for public transport leaving their cars aside provided that they had to cover the costs of using their 
cars.  (Yuksel et.al., 2010)
3. Application of HOV on the Bridges and Alternative Fee Tariffs
Rising vehicle ownership and ineffective use of vehicles are the main reasons of traffic congestion across the world. 
High Occupancy Vehicle Lanes can also be used as an effective method to relieve traffic congestion on the highways. 
HOV Lanes, which aim "to move more people rather than more cars”, are used in several countries like Canada, New 
Zealand, Indonesia, European countries and most notably in the US. A HOV lane is also known as a carpool 
lane, diamond lane, transit lane, and T2 or T3 lanes. It is a restricted traffic lane reserved at peak travel times for the 
exclusive use of vehicles with a driver and specific number of passengers free of charge or at a discounted price.  HOV 
lanes are created by adding a new lane to the existent lanes or reserving some of the lanes for this purpose. Within this 
scope, motorcycles, rented buses, emergency vehicles, security vehicles, low-emission green cars and the single 
occupancy vehicles that pay the High Occupancy Toll usually may use these lanes. Personnel shuttles used by 
companies and carpools (2+, 3+ or 4+) may also have the right to use the HOV lanes. Each high occupancy vehicle 
must carry the minimum number of passengers indicated on the signs (like 2+, 3+ etc.) Some of the HOV lanes are 
designated as a HOV lane for specific times of the day, while they can be used freely on other times. The number of 
humans in a vehicle can be detected using two infrared cameras. Each camera is set to detect different bands of 
wavelengths.  
This is an effective method for managing traffic congestion; since it helps to use the roads more efficiently allowing 
demand management in transport. Thanks to this system, HOV lane carried a total of 31.400 people in 8.600 vehicles 
(3,7 persons per vehicle), while roads with standard 3-4 lanes carried only 23.500 people in 21.300 vehicles (1.1 
person per vehicle) in the USA. Furthermore, while average travel time in the HOV lane was 29 minutes, it took 64 
minutes in the general traffic lanes (Samuel, 2005).
Istanbul connects the continent of Europe and the continent of Asia. In Istanbul, the Bosphorus Bridge and the 
Fatih Sultan Mehmet Bridge link two continents. Traffic jams on the bridges are particularly unbearable for the 
commuters, since most people live on the Anatolian side but work on the European side. Rising vehicle ownership 
rate and ineffective use of vehicles are the most important reasons behind the traffic congestion.
Table 1 shows the demand level (www.kgm.gov.tr, 2015) and bridge tolls collected on the bridges between 2006 
and 2013.
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                                                                       Table 1. Table of the vehicles passing the bridges and pass fees.
Year Vehicle # Pass Fee (TL)
2006 139,354,186 4
2007 147,355,028 3.75
2008 146,037,378 3.25
2009 144,116,740 3.25
2010 148,156,872 3.75
2011 151,969,052 3.75
2012 149,101,262 3.4
2013 152,400,192 3.4
In analysis made within the frame work of this article, it is shown that price tariff applied for crossing bridges of 
Istanbul has no deterrent effect on usage of bridges. Price elasticity of demand is calculated by using Formula 1.
%     
   
%   
Change in Quantity Demanded
Price Elasticity of Demand
Change in Price
        (1)
According to this formula, when the changes in price and demand evaluated in terms of elasticity, the price elasticity 
of demand seems to be inelastic.  Bridge pass demand has shown an increasing trend throughout the years. 
Furthermore, the regression analysis was constructed in Excel. Analysis indicated that there is no significant 
correlation between the change in price and change in demand  (coefficient of determination R2 = 0,0678).
As it can be seen from the Table 1, no particular policy is implemented with regards to the changes in the bridge 
pass fees. For example, while the bridge pass fee was 4 TL in 2006, it was 3,4 TL in 2014. Tariff changes have been 
canceled as result of the lawsuits opened by the citizens. Moreover, fee changes do not affect the demand significantly, 
since alternative modes private vehicle transport are not sufficient to cater the needs. Nevertheless, when we compared 
the fees, the bus seems like the most expensive alternative. At this point, although congestion charging to be applied 
on the bridges during peak hours provides a method for managing traffic volumes, traffic management in Istanbul can 
be changed to a great extent with the introduction of high occupancy vehicle (3+) lanes. A HOV lane and two toll 
booths in both directions can be designated on the bridges for the HOV scheme.  Currently, double ticket tariff is 
applied to the public transport vehicles passing the bridges. For sustainable public transport, this tariff should be 
changed into a one-ticket tariff, bridge pass fees for the cars should be increased so that they can deter the drivers. 
Discounted price tariffs should be applied to the public transport vehicles passing the bridges and to the private 
vehicles using the HOV lanes as well.  Within this scope, Table 2 shows the recommended price tariff. (1$ = 3.05 TL)
                   Table 2. Recommended price tariff for Istanbul Bridges.
Vehicle Type Intraday Standard Time Morning Peak Time 
(7:00 am-9:30 am)
Evening Peak Time
(04:30 pm-08:30 pm)
Public Transport 2.15 TL 2.15 TL 2.15 TL
Car (2-) 3.40 TL 7+ TL 7+ TL
Car (3+) 3.40 TL 2.15 TL 2.15 TL
Passengers using public transport currently pay 4.30 TL for passing the bridge, while they only pay 3.40 TL for 
passing the bridge by car. At this point, current fee tariff motivates the passengers to use private vehicles instead of 
public transport vehicles. Thus, it is very important to implement single ticket tariff for public transport instead of 
double ticket fares. We recommend keeping the current pass fee (3.40 TL) for cars with 2 or less occupants during 
intraday standard times, while increasing the fee to 7+ TL for the peak times. We also recommend that private vehicles 
carrying 3 or more persons to be considered as public transport vehicles and keep the current pass fee (3.40 TL) for 
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standard times of the day, while charging full public transport fare (2.15 TL) during morning and evening peak times. 
Hence, the private vehicle owners carrying 2 or less passengers shall be motivated to use public transport or use their 
cars more effectively by resorting to some sort of carpool that will reduce the traffic volume. Such congestion charging 
scheme also provides viable transport alternatives to the drivers, thus minimizing the possible reactions to the price
increase to be applied to the private vehicle drivers carrying 2 or less passengers. Carpool discounts should also be 
applied.
4. Social, Political and Legal Aspects of the Applications
Congestion charging, low emission zones or HOV lanes have been heavily debated by the politicians, NGOs, 
environmentalist associations and public when they were launched in several cities across the world. In some cases 
politicians lost elections due to these programmes, while there were also cases of successful implementations that 
helped them to get re-elected. For example, The Mayor of Livingston (in London) was reelected thanks to the 
programme. Thus, it is clear that recommended programs for Istanbul will require long negotiation processes that 
involve all parties, also. Some of the demand management methods which have been previously considered for 
application received reactions. For example; at the beginning of 2000s, there were declarations of Governor of Istanbul
stating that odd-even rationing for number plates was proposed as an item on the agenda; however it was given up 
since the media considered it a “repressive mindset”. However, since people complain so heavily about the traffic in 
Istanbul, such schemes shall be more applicable if the benefits, goals and outcomes of such programmes are explained 
to them via TVs, radios, billboards etc. and if the administration adjusts prices well and gives its full support to the 
programmes. Nevertheless, as it was the case in other countries, it would be more beneficial to launch such schemes 
at times, apart from the times of elections so that both administrators and people could view them more objectively. 
Furthermore, regarding the subject, the 56th article of the Constitution with the heading “Health Services and 
Conservation of the Environment” states that “It is the duty of the Government to improve the natural environment, 
to protect environmental health and to prevent environmental pollution. The Government shall fulfil this task by 
utilizing and supervising the public and private health and social assistance institutions”. Thus, in order to ensure that 
there is a single authority responsible for application, an institution or organization should be assigned to undertake 
planning and supervision of these practices.
On the other hand, several countries, particularly European countries, use different methods for low emission zones. 
Chapter 27 (Environment) of the EU acquis contains " The Framework Directive on Ambient Air Quality", which 
introduced rules on clean air plans and programs, the assessment of the quality of air, monitoring requirements by 
means of applying common methods for all pollutants. The basic principles of the EU’s environmental policy are as 
follows: “polluter pays”, “integration with other policies”, “high level of protection”, “environmental damage shall be 
rectified at source”, “prevention” and “precaution”. These principles, together with the Framework Directive support 
the implementation of these programmes in the cities. Furthermore, it is foreseen in this document that 80 % of the 
investments required in the environment sector will be carried out by the public sector. Applying these schemes will 
make it easier for our country, as an EU candidate, to comply with the European standards by showing our commitment 
to the environmental goals.
Above mentioned measures shall help to relieve traffic congestion, shorten the average journey times, sustain the 
punctuality of public transport and reduce the accidents. They will also contribute to the aim of protecting the 
environment and human health by decreasing the air polluting gases and particulate matter emitted by the vehicles as 
the fuel consumption decreases due to the delimited car use. At the same time, such scheme would also be beneficial 
for protecting historical and cultural texture of the city. If the revenues generated by the congestion charging shall be 
used for developing public transport infrastructure, it would be also highly beneficial for reaching sustainable transport 
goals as well. Urban mobility shall increase and parking problems shall be minimized since such scheme shall promote 
the use of public transport vehicles. At the same time, as the rate of private vehicle use and congestion level decline, 
average traffic speeds shall increase. All these would make a considerable contribution to country’s economy 
indirectly. Besides, the following measures will promote the use of alternative energy resources, while helping to 
achieve the constitutional goal of protecting environmental health: Setting standards for the emissions of the motor 
vehicles, applying these standards, supervising the implementation and designating emission-free zones.   
5. Conclusions
The principle of "unlimited supply for unlimited demand increase" prevailed in the field of transportation before 
1980. According to this principle, more roads, lanes, bridges were constructed as the demand increased. Increased 
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supply prompted a renewed increase in the demand, which led to a vicious cycle. After 1980, "demand management 
strategies" were used instead of increasing the supply. Projects were developed in order to manage and reduce the 
demand, where possible. These strategies not only aimed to reduce demand but also kilometers traveled by vehicles. 
They emphasized the importance of decreasing the vehicle mobility not people's mobility.  Increased traffic volume 
poses a threat to both environment and human life. Thus after 1980, the authorities have started to launch and promote 
such schemes to reduce vehicle use in order to minimize the negative impacts of congestion on people and 
environment. Traffic demand management methods are being applied successfully in many mega cities of the world. 
In this study, two innovative and hybrid methods are suggested in demand management to be applied in Istanbul. 
These are: “Low emission based congestion charging” and” high occupancy vehicle applications to be used with 
alternative tariffs for bridge passes” The reason why these hybrid models are specifically suggested to be applied in 
Istanbul, is that there has been an infrastructure for technical application. It is also thought that these suggestions will 
increase the total mobility of high roads creating a more efficient usage. All of these measures shall make Istanbul a 
more livable city. Increased quality of life would also mean a happy society.
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